Stimulation of Na+/H+ exchange is not required for induction of hypertrophy of renal cells in vitro.
Hypertrophy of renal proximal tubular cells is associated with an early increase in Na+/H+ antiport activity both in vivo and in vitro. The purpose of the study presented here was to determine whether functioning Na+/H+ antiport activity is required for hypertrophy to occur. LLC-PK1 cells deficient in Na+/H+ antiport activity were prepared by the "proton-suicide" method. Mutant cells had 28 to 40% of the normal Na+/H+ antiport activity. The addition of 50 nM methylisobutylamiloride to these cells decreased the antiport activity to less than 5% of the control value. In the mutant cells, steady-state intracellular pH was normal as was the protein content. After exposure of the wild-type cells for 72 h to 10(-6) M insulin and 10(-9) M insulin-like growth factor 1, cell protein content increased significantly. The increase in protein content induced by these growth factors in the mutant cells did not differ significantly from the response of the wild-type cells. Lowering the Na+/H+ exchange further by the addition of methylisobutylamiloride (50 nM) to less than 5% of the control value did not blunt the hypertrophic response in the mutant cells. These studies indicate that hypertrophy can be induced in LLC-PK1 cells by growth factors when basal Na+/H+ antiport activity is reduced to low levels by selective mutation or by competitive inhibition. The results suggest that stimulation of the Na+/H+ antiporter is not an essential prerequisite for the induction of hypertrophy in renal cells.